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ABSTRACT 
Tripura is a densely populated small state with meagre water 
resources. 47.51% of the population is constituted by socio-economically 
backward, illiterate, orthodox, tribals and Scheduled Castes. Some of them 
are nomad and a majority of the rest of the populaiton is refugees from 
Bangladesh, but almost 100% is fish eater. Settlement of tribals in villages, 
provision of nutritious food and employment therefore calls for proper 
utilization of every resource they have. The State is poor in water 
resources but recently has created 21,636.23 ha of new water area. Tripura 
is rich in pig population, besides poultry birds. Paddy is the main crop 
cultivated in arable lands. An integration of live stock raising and land 
based agriculture with pisciculture practices around mini barrages will 
help in solving the problems to a great extent. The paper is an attempt 
to outline the prospects of integration of aquaculture with animal 
husbandry and land based crop culture in Tripura State. 
INTRODUCTION 
Much have been written and spoken 
on the beneficial effects of fish based 
mixed farming and integrated farming 
systems during last two decades. 
Techniques for integrating different 
components of land based agricrops and 
animal husbandry with pisciculture have 
been discussed at different levels. 
Integrated fish farming has been 
recommended for better resource 
utilization, better income, waste 
recycling, abatement of pollution and eco-
conservation. Integrated fish farming has 
been taken as a solution for the problem 
of socio-economical upliftment of rural 
communities of developing countries 
where landmass is too much fragmented 
and livelihood of majority depends on 
agriculture. 
Various types of integration keeping 
pisciculture as the nucleus have been 
suggested. This is because water is 
essential for all culture system and fish 
can be reared wherever there is water. 
Scientifically, nutrient requirements for 
fertilization of soil or water are the same, 
waste of animals or land based crops 
contain those nutrients. Judicial 
application of those wastes are therefore 
beneficial for both pisciculture and 
agriculture. Curtailing expenses and 
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generating more mcome the system 
directly helps to improve the economic 
condition and vis a vis social conditions 
of the farmers. 
The greatest social benefits the 
system offers to the society is that it 
utilises all resources and yet without loss 
of fertility of land and water and at the 
same time retain the ecological balance 
and pollution free environment which is 
a great need of the time. 
However, the system does not work 
as simple as it portrays theoritically. The 
constraints behind non adoption of 
integrated systems are mainly that (i) 
Indian farmers are reluctant to adopt 
any new system leaving their 
generationwise practised traditional 
system of farming, what they have learnt 
from their predecessors. If they possess 
some lands beside their pond they utilise 
the land by planting suitable types of 
crops or plants or by keeping some 
domesticated animals to get more income 
or produce as marketable surplus or for 
their own consumption; but then, the 
system yields 2+2=4 only; integrated 
farming system aims at to get yield > 4 
and not 4 when the components are 
ac;lded together. 
For this extra benefit, a farmer 
should have (ii) knowledge of the 
components he is handling and also (iii) 
the knowledge of rational integration of 
the components; besides (iv) a feelings 
of insecurity arising out of ignorance of 
the science part of the integration 
prevents a farmer from investment (v) 
High cost of initiating practices other 
than in which farmers are used to, 
together with pisciculture, is forbiding 
for common poor farmers (vi) Individual 
component of land based crop or the 
animals to be husbanded need adequate 
care, attention and understanding to 
extract full benefit of integration which 
a common farmer lacks. A failure in the 
attempt results in both economical and 
psychological disaster to the 
entrepreneurs and where knowledge is 
lacking failure is more likely to occur. 
(vii) Moreover, integrated fish farming, 
contrary to our concept is not for poor 
farmers, but for those who have some 
playmoney to go for investment under 
risk. Mere cultivation of some crops or 
raising some animals on the 
embankments of water resource holding 
fish, do not help in getting extra benefit 
than what they would, have got by 
integrating those components rationally. 
Rational integration is such integration 
where waste of one component of the 
integrated system fits within the system 
as input for any of the other components 
in a closed cyclic· order. 
Conge.nial factors : 
For obtaining good results some 
congenial factors are required. Those 
may be as under : 
i) · Availability of various easy to rear, 
commercially viable domesticable 
animal stocks at hand, viz. buffalows, 
pigs, goats, ducks, poultry birds, etc. 
ii) Availability of suitable land based 
agricultural components viz. fruits, 
vegetables, flowers, lenticels, etc. 
iii) Availability of fertile land. 
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iv) Availability of a good number of 
ponds I tanks I and or other minor 
water bodies. 
v) Availability of required quantum of 
fast growing hardy fish seed of 
suitable size at hand. 
vi) Availability of favourable weather 
condition. 
vii) Distribution of integra table domestic 
animals and agricultural crop lands 
and water resources in limited space 
for easy adjustment. 
viii) Willingness of farmers to undertake 
pisciculture and also the system of 
integration. 
ix) Freeness from orthodoxity, religious 
strictures etc. 
x) Availability of feed, for anini.als, 
technical guidance, medical care etc. 
other requirements for crops. 
Tripura is small state but bestowed 
with these congenial factors for quick 
adoption of fishbased integrated system 
of farming. 
Location - demography of Tripura 
State : 
Geographically, Tripura State is a 
small expanse of hilly land of about 
10,44 7 km2 total area, situated at the 
Northeast hill region of the cuuntry in 
between lat. 22°56' and 24°32' and long 
90°09' and 92°20' sandwiched between 
Bangladesh bordering its west, north and 
south and by Assam of India at ist 
northeast border. 66.48% of the state is 
covered by forest infested six hill ranges, 
(namely Jampailong, Sakhandong, 
Longtharai, Atharamura, Devatamura 
and Baramura; extended from north to 
south, these are again connected with 
small hills which run east to west) 9.48% 
by various types of fallow lands including 
swampy or marshy area and 23.93% only 
is plain lands (Table .1) where paddy is 
cultivated as reported by Biswas (1989). 
Table 1 : Land utilization pattern of Tripura 
Total area 
Forest 
Land not under cultivation and 
Land for non agricultural use 
Cultivable waste land 
Parmanent pastures and other grazing 
land under misc. tree, crops, etc. 
Current fallows 
Other fallow lands 
Net area sown 
Area sown more than once 
Gross cropped area 
10,477 km2 
5,71,600.00 ha 
1,25,600.00 
1,500.00 ha 
94,000.00 ha 
2,000.00 ha 
. 2,000.00 ha 
2,51;000.00 ha 
1,54,000.00 ha 
4,05,000.00 ha 
Source : Bir Kumar Biswas (1989) quoted by Bimal Deb Burma (1991) 
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The State has a population of 
27,44,827 heads, of which 8,53,345 
(31,08%) is constituted by 19 Scheduled 
Tribes, and 4,51,116 (16,435%) by 
Scheduled Castes. These together (S.C + 
S.T) forms 47.515% of the population 
(Anon, 1993). 70% of her total population 
live in rural areas. 20,653 fishermen 
families most of which are displaced 
persons from Bangladesh settled in 
Tripura. Total fishermen population of 
the State is 10,78,44 of which 39,361 
members are actively engaged in fishing 
(op.cit). 
Climate: 
Climate of Tripura may be 
considered as hot with average rainfall 
of 211.1 em precipitating in 125.6 rainy 
days in a year. Temperature regime of 
the State varies from the lowest 9.3°C 
in January to the highest 39.6°C in May. 
A resume of two years (1990 and 1991) 
rainfall h1dicates that except in January, 
the State experienced precipitation in all 
o.ther months. However, monsoon in. 
Tripura commences from the end of 
March and reigns, till October, with its 
peak during April-June. (op.cit). 
Soil condition : 
Soil of Tripura is soft alluvial with 
low absorption capacity, and acidic in 
nature. Because of hilly topography and 
high rainfall, the bases get leached; 
organic carbon, exchangeable calcium, 
magnesium are removed from slopes but 
are accumulated in valleys (Sarkar, 
1985). 
Resources: 
For administrative purpose, this 
small State has been divided in only 
three districts, those are, North Tripura, 
West Tripura and South Tripura 
districts. Total number of small water 
b:.>dies (Anon, 1993) in the three districts 
are 6,710 nos. comprising an water area 
of about 11, 627.43 ha 112 large water 
bodies ranging 1.0 to 20 ha each, one 
240 ha (Rudrasagar lake, Melaghar) lake 
in North district and the Gomti reservoir, 
4,500 ha in North Tripura district (Total 
5095.49 ha), have not been included in 
this figure (TablL 2). 
The ma~n rivers, the Longai, J auri, 
Deo, Manu and Dhalai of North district 
the Khowai and Howrah of West district 
and the Gomti, Muhuri and Fenni of 
Table 2 Districtwise inland fisheries resources in Tripura 1991-92 
Culture Capture 
N arne of District 
No. of water Area No. of water Area 
bodies ·bodies (ha) 
Noi:th 'rripura district 17770 3369.66 Nil Nil 
West Tripura district 28433 4415.06 1 0.80 
South Tripura district 20901 3842.71 1 8.00 
Total 67104 1167.43 2 8.80 
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South district, together with additional 
163 km rivulets of the three districts 
comprise of 1,200 km, having a 
catchment area 9,684 km2. All these 
rivers flow to Bangladesh, and except in 
peak rainy season those lie almost dry. 
These do not hold any fishery of 
importance except some indegenous weed 
fishes. According to recent estimate 
(Anon, 1993) Tripura has created 
21,636.23 ha of new water area by the 
year 1992 (Table 3). Excluding 5,500 ha 
of water area lying fallow due to its 
marshy and uneven conditions and also 
excluding the only one 4,500 ha Gomti 
reservoir and the flowing water resources 
(all seasonal) all the small lentic water 
bodies of the State constitute very good 
bases for operation of fish based 
integrated farming system. 
The State has 2,51,000 ha·area under 
paddy cultivation of which in 1,54,000 
ha more than one crop is taken (Table 
1). Rice and fish constitute the staple 
diet of the people of Tripura and almost 
100% of them are fish eaters. 
Jhooming or shifting cultivation and 
indiscriminate hunting of wild animals 
are still practiced by the tribals of the 
state inhabiting remote places causing 
erosion and irreversible damage to the 
forest flora and fauna of the State. 
Trend of development : 
Table 3 indicates the rapid stride 
Tripura has made in augmentation of 
carp seed production, in fish production 
and also in bringing new water areas 
under the fold of aquaculture (Anon, 
1993). This also indicate that production 
increase is both lateral and vertical, rate 
of vertical increase is faster than lateral 
increase. The State now claims to be 
surplus in fish seed production. Provided 
Table 3 : Fish, fishseed production and creation of new water areas in Tripura 
State during 1981-1992 
Production Production Creation of Production 
Year of fish of fishseed new waterbodies per ha 
(Tonnes) (fry) (Hectares) '000 tons 
(Million) 
1981-82 700.00 37.00 14,650.00 0.047 
1982-83 7,900.00 36.00 15,099.82 0.52 
1983-84 8,500.00 48.00 15,689.14 0.54 
1984-85 10,000.00 72.20 16,408.00 0.60 
1985-86 10,978.00 93.40 17,382.44 0.63 
1986-87 12,000.00 105.00 18,601.29 0.64 
1987-88 14,012.00 128.70 19,596.00 0.71 
1988-89 16,411.00 149.86 20,3"03.65 0.80 
1989-90 18,184.00 160.94 20,542.76 0.88 
1990-91 21,195.00 163.07 21,038.00 1.00 
1991-92 23,244.00 209.60 21,636.23 1.07 
Source : Handbook on Fisheries Statistics; Tripura, 1991-92, Page 25. 
Department of Fisheries, Gout. of Tripura, Agartala-799001. 
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paddy cum fish culture is further 
popularised this. excess carp seed will fit 
into the system to yield more dividend 
to the fish farmers. 
Scope for paddy cum fish c:ulture: 
In Tripura even weed fish are highly 
priced. They utilise those wild fishes for 
their own consumption. vVUh little 
modification of paddy fields, utilization 
of suitable varieties of paddy and 
replacing wild fish with excess carp seed 
and Puntius javanicus produced within 
the State, there will be further addition 
to the income of the farmers. It has 
already been established that carp fry 
and fingerlings grow faster in paddy 
fields than in ponds. 
Integration with other land based 
crops : 
Common fruits, vegetables, lenticels 
available in Northeast hill region of India 
are also grown in Tripura in plenty but 
pineapple deserves special mentioning 
for its richness in varieties, sweetness 
and abundance in Tripura. These are 
suitable for cultivation around the ponds 
and also on their embankments. 
Favourable socio economic struc~ 
ture: 
The State is land locked, devoid of 
any mineral resources, it has no large 
industry, no perennial river system. The 
people depend mainly on agriculture and 
forestry for their economy. Arable land 
is less, irrigation facilities are scanty, 
population density (nearly 250/km2) is 
high consisting of people who are 
backward in all respects. After 1951 a 
large number of Bengalee refugees from 
East Pakistan (now Bangladesh) have 
entered into this State. Tripura could not 
offer anything to them except their scarce 
land and water resources. Because of the 
crunch of their resources, the tribals are 
aware of the value of their small land 
holdings and . their animals. They are 
capable of raising different crops and 
taking care of their animals in their 
traditional ways, but they lack the 
knowledge of integration and its benefits. 
Because of smallness of their immovable 
properties all their possessions are 
clustered around their houses and 
scarcity of eatable animal protein has 
made them more or less liberal from 
religious strictures against taking meat 
of animals and fish. Pig meat and fish 
which are not taken by the so called 
higher caste Hindus of other states of 
·India, are freely taken by even higher 
caste Hindus of Tripura State. 
Fortunately fish is a commodity which 
is highly priced, liked and adorned by 
all communities living in Tripura and 
therefore wherever water exists they 
grow fish and raise fruits, vegetables, 
paddy, lenticels or animals or birds on 
the embankment. A little encouragement 
incentive and proper guidance will lead 
them to integrate these components in 
proper way and gain extra benefit of 
integration. 
Importance of minibarrage : 
One of the most special positive 
development for the spread of fish based 
integrated farming system in Tripura, 
worthy to mention is the creation of mini 
barrages. Mini barrages are artificial 
barriers on rivulets, streams or any types 
of flowing water by which water can be 
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stored primarily for irrigation and 
secondarily for fish culture. In Tripura 
mini barrages have been constructed 
mainly for fish culture not on the rivers 
and streams but on "Lunga11 lands which 
are flat lands on valleys not economical 
for paddy cultivation. Since the year 
1978-79 till 1991-92, 11,572 such mini 
barrages have been constructed in 
Tripura comprising a total area of about 
3,539.51 ha These barrages are scattered 
in 18 sub divisions of three districts; 4272 
in North, 4184 in West and 3116 in South 
Tripura districts comprising of total 
water areas 1525.4, 1011,45 and 1002.66 
ha respectively (Table 4). More of these 
barrages will come up with the passage 
of time. Schemes for the development/ 
creation of mini barrages has been 
patronised mostly by the department of 
fisheries of Tripura, and a major part of 
the fishery budget has been alloted for 
the implementation of the scheme. 
Such water bodies are very suitable 
for converting into small units of fish 
based integrated farming systems by 
suitable rearrangements of the shelters 
of domesticated animals and cultivated 
crops, vegetables, fruits, lenticels etc. 
around the water bodies for better 
utilization and recycling of wastes for 
mutual benefits. 
Utilization of animal wastes : 
A look into the XVth Quinquinnial 
livestock census report of Tripura, 
conducted in 1992 (Table 5) indicates 
that the .State is very rich in domestic 
animal population and the animals are 
more distributed in rural areas. 
Normal quantity of void available a 
day from one bovine, sheep, goat, pig, 
fowl and ducks are 5.0 kg, 250 g, 250 g, 
1.5 kg, 40 g and 130 g respectively. The 
State is benefitted by 17,7 4,922 t, 
47,273,06 t, 47,273.06 t, 1,03,078.37 t, 
2,88,457.75 t and 29,056.52 t respectively 
ofnitrogenous waste products per annum 
as bye product from these animals. 
Manural values of these wastes are 
known to all and needs no elaboration. 
Except cowdung utilized mostly for 
fertilizing agricultural land, voids of 
other animals are neither collected nor 
taken care of and instead of serving 
beneficial purposes these pollute the 
environment. In fish based integrated 
system these wastes will serve as boon 
for the farmers. 
Reasons for easy adoption : 
Table 1 shows that 23.93% of the 
land of Tripura lies in valleys where 
cultivable lands, waterbodies (both 
natural and man made) are available, 
therefore villages and so the 
domesticated animals and the birds are 
also concentrated there. Unlike in other 
States, this clustered distribution of 
integratable resources is a plus point for 
the state. Combining of two or more than 
two interdependent components, 
agribased crop or animals, birds etc. has 
much more prospects in Tripura State 
than it is in other states, where resources 
have more scattered distribution. 
Sche1nes for development of 
fishbased mixed farmers : 
Govt. of Tripura is well aware of the 
potentiality of integrated farming system 
>I>-
Table 4 : Inland fisheries resources - construction of mini-barrage 00 
Mini-barrage (Yearwise) 
Name of Blocks 1978-79 to Total 
1986-87 1987-88 1988-89 1989-90 1990-91 1991-92 1978 - 1992 
No Area No Area No Area No Area No Area No Area No Area 
~-------
North Tripura district 
Panisagar 538 302.81 86 26.54 92 23.34 57 12.98 51 21.89 112 21.64 
Kanchanpur 323 140.87 104 32.00 82 26.22 82 17.26 61 24.52 113 21.39 
Sale rna 377 170.59 92 26.04 90 20.96 68 18.16 171 47.23 238 73.42 
Kumarghat 343 151.05 61 20.82 87 22.47 42 10.66 44 42.02 55 23.06 
Chowmanu 443 192.96 131 20.00 108 17.28 107 17.12 76 12.16 38 7.94 
Total 2024 918.28 474 125.40 459 110.27 356 76.18 403 147.82 556 147.45 4272 1525.4 
West Tripura district ~ 0 
Khowai 753 129.61 133 28.45 116 24.38 27 5.06 66 19.50 134 38.58 ~ ~ 
Teliamura 196 103.95 112 31.86. 103 29.67 39 8.72 106 30.96 105 39.34 ~ 
Jirania 92 38.56 11 3.33 131 32.78 11 2.60 42 12.18 72 23.05 ~ 
Mohan pur 92 24.50 29 4.54 86 14.32 12 1.84 12 3.48 95 17.89 ~ z 
Bishalgarh 38.16 43 6.40 65 14.94 8 2.36 52 16.80 131 40.51 t1 
Takaijala 277 44.41 70 11.26 90 14.66 8 2.00 40 6.84 26 4.16 t::O H 
Melagarh 385 87.02 60 7.16 66 12.54 79 13.28 41 6.72 73 13.08 U1 ~ Total 1899 466.21 458 93.00 648 143.29 184 35.86 359 96.48 636 176.61 4184 1011.45 U1 
South Tripura district 
Matabari 224 69.80 96 33.76 73 25.20 26 11.39 58 20.89 102 35.07 
Bagafa 190 53.40 98 20.12 94 31.89 108 37.29 22 6.38 47 11.92 
Raj nagar 130 27.74 73 12.32 60 9.45 46 9.58 31 7.92 57 13.46 
Satchand 270 70.79 66 19.15 88 25.05 18 4.50 17 4.03 . 95 23.87 
Amarpur 263 111.00 110 52.00 92 32.00 100 32.00 73 ·24.06 40 15.02 
Dumburnagar 163 74.03 59 30.72 25 7.48 34 10.20 26 7.82 42 20.66 
Total 1240 407.46 502 168.07 482 131.07 332 104.96 227 71.10 383 120.00 3116 1002.66 
Grand Total 5163 1791.95 1434 386.47 1539 384.63 872 217.00 989 315.40 1575: 444.06 11572 3539.51 
Source :Handbook on Fisheries Statistics 1993; Department of Fisheries, Gout. of Tripura, Agartala-799 001. 
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Table 5 Districtwise distribution of potential animal resources (nos) in Tripura 
State (1992)* 
5.a Bovine population 
Cross breed Indigenous 
District cattle cattle 
North Tripura 8649 244697 
West Tripura 71281 352342 
South Tripura 27473 245797 
Total 107403 842836 
5. b Pigs and sheep 
Pigs Pigs 
District Crossbreed Indigenous 
North Tripura 1160 45508 
West Tripura 6043 60175 
South Tripura 4931 70454 
Total 12134 176137 
5. c Total goats, fowls, ducks and other birds 
District . Goats Fowls 
North Tripura 141333 513019 
West Tripura 208155 777219 
South Tripura 163688 685500 
Total 513176 1975738 
Buffaloes Toal 
10666 
3945 
5070 
19681 
Pigs 
Total 
46668 
66218 
75385 
188271 
Ducks 
142568 
265908 
203855 
612361 
Bovine 
264012 
427568 
278340 
969920 
Total 
Sheep 
(Crossbreed 
+ indigenous) 
254 + 4631 
4885 
Other birds 
2463 
2698 
2601 
7762 
*Simplified from XV Quinquinnial Livestock Census of Tripura State, 1992. 
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for the socio-economical upliftment of the 
majority of the population dependent on 
agriculture and therefore has initiated 
multipronged thrust through different 
State sponsored schemes for the 
development offish based mixed farming. 
One of which is formation of an ADC in 
1982. ADC is a 30 member District 
Council, named as Tripura Tribal Areas 
Autonomous District Council (in brief 
ADC) of which 28 members are elected 
by the public the rest two members are 
nominated by the Governor of the State. 
One of the main objectives of the ADC is 
to supply better strains of piglets, 
ducklings, chicks, cows and fast growing 
carp seed to those who have water body 
in their possessions; they are also 
supplied with feeds of livestocks in the 
first year. All these inputs are supplied 
free of cost. Fishery Officer of the 
concerned Development Block supervise 
the cultural aspects. In 1990, 35.0 lakh 
was alloted for this work. 
The State has established six fishery 
based colonies at N abincherra and 
Andacherra where 100 tribals families 
have been rehabiliated around 90 mini 
barrages (7.0 ha) at 2) Deomanu and 
Manikpur for 150 tribal Jami}jes around 
125 mini barrages (20~.0 b'a), at 3) 
Tiusam, for 50 tribal families with 
adequate number of water bodies, at 4) 
Raysabari, near Gomti reservoir for 100 
tribal families around 50 mini barrages 
(8.0 ha) at 5) Atharbolo, for 100 families 
of Jamatia community (S.T) around 85 
mini barrages and at 6) Kachigonj, for 
tribal families of Reang communities 
around mini barrages constituting a total 
area of 15.5 ha. One Fishery Officer for 
each of the fishery colony has been posted 
(Deb Barma, 1991). The families are 
covered by different schemes of social 
welfare activities. The results of these 
self employment and livelihood 
generating system is already perceptable. 
As a result of settlement of nomadic 
tribals around mini barrages, they are 
getting rooted and therefore are coming 
under the social welfare activities of the 
Government leading to transform their 
nomadic lifestyle to social life which offer 
education, wealtl. and health. Indirectly, 
jhum type of cuhivation, resultant soil 
erosion, forest nudation and also 
indiscriminate destruction of animals are 
gradually minimising. Table 3 clearly 
shows that production of fish in Tripura 
is increasing not only due to bringing 
more area under aquaculture, production 
per hectare water area has gone up to 
more than 1 ton/ha (1991-92) from a 
mere 47 kg/ha (1981-82). This is due to 
steps taken by the Govt. is in right 
direction i.e. mass adoption offish based 
integrated farming system. 
Time is not far when production of 
fish/ha will be doubled. Alongwith 
increased income rrom other components 
of the integration the farmers will be 
able to rise at per to farmers o( other 
States both socially and economically. 
Encouraging results obtained by the 
State needs to be focussed to other States · 
having similar resources and conducive 
conditions as in Tripura. This will help 
in fast propagation of fish based mixed 
. farming to better the socio-economical 
. status of their poor, 
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